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 is done 
in
 
th
is 
m
odel. 
S
ev
eral 
a
lte
rn
a
tiv
e
 
n
o
ise 
m
odels 
a
r
e
 d
escrib
ed
 by L
ib
ick
i 
e
t 
a
l. 
(1989). 
T
he mode~ 
d
id
 
a
ch
iev
e 
its
 p
rim
ary 
aim
 
o
f p
ro
v
id
in
g
 
tim
ely
 
e
ch
o
-lik
e 
d
ata fo
r 
u
s
e
 
~n 
te
s
tin
g
 
th
e p
ro
to
ty
p
e 
o
f 
th
e 
B
ergen E
cho 
In
te
g
ra
to
r. 
T
he 
m
odel 
m
ay haV
E 
ad
d
itio
n
al, 
fu
tu
re 
a
p
p
licatio
n
s 
in
 
te
s
tin
g
 
th
e 
in
te
g
ra
to
r, 
fo
r 
e
x
a
m
ple, 
~n 
ad
ap
tin
g
 
o
r
 developing 
a
u
to
m
a
tic 
alg
o
rith
m
s 
o
r
 fu
n
ctio
n
s 
to
 
e
x
tra
c
t 
sin
g
le
-fish
 ta
rg
e
t 
s
tre
n
g
th
s, 
p
erfo
rm
 
e
ch
o
-trace 
a
n
aly
sis, 
a
nd 
c
la
ssify
 
e
choqram
 featu
res, 
a
s
 by d
iscrim
in
an
t 
a
n
a
ly
sis. 
S
ince 
th
e 
m
odel 
sim
u
lates 
s
to
ch
astic p
ro
cesses, 
b
u
t 
r
e
a
liz
e
s 
th
ese 
in
 
s
o
ftw
are, 
th
e ~odel 
is d
eterm
in
istic 
fo
r 
e
a
ch 
s
e
t 
o
f in
itia
l 
o
r
 
s
ta
rtin
g
 
p
aram
eter val~es. 
The 
n
u
m
ber 
o
f 
th
ese 
is 
s
o
 
larg
e 
th
a
t 
th
e 
r
a
nge 
o
f 
p
o
te
n
tia
l ech~grams 
is 
e
s
s
e
n
tia
lly
 
u
n
lim
ited
. 
T
hus 
a 
v
a
rie
ty
 
o
f 
e
chogram
 
ty
p
es 
c
a
n
 be g
en
erated
. 
S
tudy 
o
f 
th
ese, 
w
h
ile know
ing 
th
e p
aram
eter 
v
alu
es, 
m
ay 
c
o
n
trib
u
te fundam
entally 
to
 
u
n
d
erstan
d
in
g
 
th
e 
c
o
n
n
e
c
tio
n
 betw
een 
th
e 
ap
p
earan
ce 
o
f 
a
n
 
e
c
n
ogram
 
a
nd 
th
e 
u
n
d
erly
in
g
 p
h
y
sical 
r
e
a
lity
 
o
f 
a 
three-dimensi~nal 
fish
 d
istrib
u
tio
n
. 
B
y 
a
tte
m
p
tin
g
 
to
 
m
atch 
a
r
tific
ia
l 
e
cho gram
s 
to
 
=
ield
-d
eriv
ed
 
e
x
a
m
ples, 
m
u
ch 
m
ight be learn
ed
 
about 
th
e 
ag
g
reg
atio
n
 frc
p
e
rtie
s 
o
f fish
. 
D
iscrim
in
atio
n
 
o
f bottom
 
a
nd fish
 
m
ight 
be 
ad
d
ressed
 ~n 
th
e 
sa
m
e
 
w
ay. 
T
hese 
a
r
e
, 
in
 
a
ny 
c
a
s
e
, 
so
m
e
 hopes. 
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